The infrared absorption lines of a mixture of 14C2H2 and 12C14CH2 around 725 cm-1 have been recorded with a high resolution (0.04 cm-1) FTIR spectrometer. Rotational structures of P, R and Q branches of the V 5 bands were analyzed and molecular constants v0, B', B", D' and D" calculated.
Introduction
Although a very large number of papers on the high resolution infrared spectrum of acetylene and its deuterated species were published in recent years, the spectra of isotopic carbon species received compara tively little attention. The first paper reporting investi gations of 12C 13CH2 and 13C2H2 was published by Lafferty and Thibault and it was based on spectra recorded in the near infrared region 2600cm "1), indirectly yielding rotational constants for V5, as well as v3 [1] , Scott and Rao recorded for the first time the V 5 band of 12C13CH2 [2] . Using tunable diode laser. Das et al. recorded several Q branch lines of the 2 V5-V5 band of I2C 13CH2 and 13C2H, calculating high preci sion molecular constants for the V 5 and 2v° states [3] .
For 14C2H2 only one medium resolution (0.3 cm "1) infrared measurement recorded by Mink and Kemeny is known, with a preliminary vibrational analysis of v3, V4 + V5 and V5 bands. In an attempt to determine molecular constants, these authors encountered some difficulties due to the insufficient accuracy of their measurements [4] , The prime object of the current investigation is to record the infrared spectrum of 14C2H 2 and 12C14CH2 under high resolution. This article presents the obser vational results and the interpretation of the rota tional structure of V5 band. Due to the relatively high 12C content of the start ing material of Ba14C 0 3, a mixture of about 3:2 of 14C2H2 and 12C14CH2, some 5-7 percents of 14C2H2 and, as a by-product, 12,14C2H6 have been formed. The reaction was carried out in a special vacuum system, and the resulting gas was then dried and col lected in a liquid nitrogen trap.
The infrared spectra were recorded on a Nicolet 170SX FTIR interferometer between 4000 and 400 cm "1 at a resolution of 0.04 cm" \ in a 21 cm gas cell, using 30, 5 and 2 Torr pressures.
Results
In Fig. 1 details of the spectrum recorded at 2 Torr pressure are shown. Due to the presence of three main isotopic species (14C2II2, 1 C CH2 and C?H,) of commensurable concentrations, and in addition to the high number of their different "hot" bands, the spec tral bands were very often strongly confused by over lapping. Therefore, the assignments of relatively low intensity "hot" bands were complicated by the fact 0932-0784 / 89 / 0700-0629 $ 01.30/0. -Please order a reprint rather than making your own copy. that often only a limited number of adjacent J lines of a given series could be located, and hence they will be omitted here. On the other hand, complete series of the dominating V 5 fundamental bands were assigned up to about J = 47 for 14C 2H 2 and J = 43 for 12C 14CH2. As expected, the v\ band system, which is due to the transition Zg + -77u, showed for the symmet ric species 14C2H2 the expected 3:1 alternating inten sities in the P and R lines. For both isotopic species the Q branches were partly resolved by diode laser spectroscopy, as shown in Figure 2 . In order to determine the band centers and rota tional constants, we used a least squares program to fit the experimental data using to the following stan dard expression:
(1)
Here v0 = G0(v', l') -G0(v", I") is the vibrational band origin, /' = 0 for the upper I state, /" = 1 for the lower LI state, and the constants of the higher state refer to the e sublevels in the case of R and P transitions, while those of the lower state to the / sublevels at the Q(J) lines. In the latter case, an unambiguous analysis was defined, due to the overlaps of Q lines by lines from other bands. Therefore we used in our calculations, instead of (1), the approximation v{J) = V 0-B '-D ' + {B '-B ")J(J + 1)
(2) In Table 1 we collected the observed frequencies of both P and R lines of 14C2H2, the differences between observed and calculated values and the weights used. Table 2 shows the respective data of 12C14CH ,. The data concerning the Q(J) branches of both isotopic species are collected in Table 3 .
Concerning the accuracy of our measurements, the influence of the H constants was expected to be negli gible also in the case of P and R branches. Calculating from the Q lines, even the \'V -B' -D' values (725.559(3) and 725.498(5), for 14C 2H 2 and 12C 14C H 2, respectively), and those of Bf -Bf (0.003779(26) and 0.003946(33), respectively) may be considered as a rough estimate due to the uncertain ties of about + 1 in assignments to the J numbers, besides the difficulties involved by the overlaps as mentioned above. The calculated band origin frequencies, band cen ters and molecular constants are summarized in Table 4 , together with the respective data for 12C2H2, 13C2H2 and 12C 13CH2. It can be seen that the errors of our data are at the level of those for 12C2H2, re ported by Palmer et al. [5] , in accordance with an identical resolution of 0.04 cm 1 for both measure ments.
However, the errors of the constants calculated for the / sublevels from the Q lines are in both cases similarly high, when comparing the band center fre quency estimated from the Q branch by Palmer et al Fig. 1 . Parts of the infrared spectrum of the mixture of l4C2H2 and 12C14CH2 in the v\ region (recorded at 2 Torr). The intensity alternation observed for the 14C2H2 is clearly seen for the P branch lines, whereas the R branch is more confused. In future we plan to measure highly precise diode laser spectra of selected hydrocarbons, including 14C-isotopically substituted acetylene. Hydrocarbons have been discovered as constituents of planetary atmo spheres. Their detailed assignment requires highly accurate laboratory data sets, which we plan to provide with future diode laser work.
